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(57) ABSTRACT

A battery cell, a battery, a power consuming apparatus, and
a method and apparatus for manufacturing the battery cell
are described. The battery cell includes a housing, an elec-
trode assembly, and an end cap. The electrode assembly is
accommodated in the housing. The end cap includes a first
body portion and a first protrusion. The first body portion
surrounds an edge of the first protrusion and is configured to
be connected to the housing, the first protrusion protrudes
relative to the first body portion in a direction away from the
electrode assembly in a thickness direction of the end cap,
and a first accommodating space is formed inside the first
protrusion and is configured to accommodate at least a part
of a tab of the electrode assembly. The first body portion is
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BATTERY CELL, BATTERY, POWER
CONSUMING APPARATUS, AND METHOD
AND APPARATUS FOR MANUFACTURING

BATTERY CELL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation of Inter-
national application PCT/CN2022/071898 filed on Jan. 13,
2022, the subject matter of which is incorporated by refer-
ence herein.

TECHNICAL FIELD

[0002] The present application relates to the technical field
of batteries, and in particular, relates to a battery cell, a
battery, a power consuming apparatus, and a method and
apparatus for manufacturing the battery cell.

BACKGROUND ART

[0003] With the development of new energy technology,
batteries are used more widely, such as mobile phones,
notebook computers, electric mopeds, electric vehicles,
electric aircraft, electric ships, electric toy vehicles, electric
toy ships, electric toy aircrafts, and electric tools.

[0004] In battery technology, in addition to performance,
safety of battery cells also needs to be considered. Therefore,
how to improve the safety of the battery cells is an urgent
problem to be solved in the battery technology.

SUMMARY OF THE INVENTION

[0005] The embodiments of the present application pro-
vide a battery cell, a battery, a power consuming apparatus,
and a method and apparatus for manufacturing the battery
cell, which can effectively improve the safety of the battery
cell.

[0006] According to a first aspect, an embodiment of the
present application provides a battery cell, including: a
housing provided with an opening; an electrode assembly
accommodated in the housing and provided with a tab; and
an end cap configured to cover the opening, the end cap
comprising a first body portion and a first protrusion, the first
body portion surrounding an edge of the first protrusion and
being configured to connected to the housing, the first
protrusion protruding relative to the first body portion in a
direction away from the electrode assembly in a thickness
direction of the end cap, and a first accommodating space
being formed inside the first protrusion and being configured
to accommodate at least a part of the tab, wherein the first
body portion is provided with a reinforcement portion, the
reinforcement portion being configured to enhance the stiff-
ness of the first body portion.

[0007] In the above technical solution, the first body
portion of the end cap is provided with the reinforcement
portion, which improves the stiffness of the first body
portion, enhances resistance to deformation of the first body
portion, and reduces the risk of short circuits of positive and
negative electrodes due to a large deformation of the first
body portion caused by an external force, thereby effectively
improving the safety of the battery cell.

[0008] In some embodiments, the first body portion has a
first surface and a second surface opposite each other in the
thickness direction of the end cap; and the reinforcement
portion protrudes from the first surface, the first body portion
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is provided with a first recess at a position corresponding to
the reinforcement portion, and the first recess is recessed
from the second surface in a direction from the second
surface to the first surface.

[0009] In the above technical solution, the first body
portion is provided with the first recess at the position
corresponding to the reinforcement portion, so that the
stiffness of the first body portion can be effectively
improved. During forming, the first recess and the reinforce-
ment portion may be formed by means of stamping, that is,
the reinforcement portion protruding from the first surface is
formed while the first recess is formed on the second surface
by means of stamping.

[0010] In some embodiments, the first recess partially
extends beyond the first surface in the direction from the
second surface to the first surface.

[0011] In the above technical solution, the first recess
partially extends beyond the first surface so that the first
recess is partially recessed into the reinforcement portion,
thereby increasing a recess depth of the first recess, and
enabling the first recess to provide more deformation space
for the reinforcement portion.

[0012] In some embodiments, the first surface is an inner
surface of the first body portion facing the electrode assem-
bly, and the second surface is an outer surface of the first
body portion facing away from the electrode assembly.
[0013] In the above technical solution, the first surface is
the inner surface of the first body portion, that is, the
reinforcement portion protrudes from the inner surface of
the first body portion, and the reinforcement portion is
located inside the battery cell and does not occupy an
external space of the battery cell, thereby reducing a volume
of the battery cell.

[0014] In some embodiments, the second surface is an
inner surface of the first body portion facing the electrode
assembly, and the first surface is an outer surface of the first
body portion facing away from the electrode assembly.
[0015] In the above technical solution, the first surface is
the outer surface of the first body portion, that is, the
reinforcement portion protrudes from the outer surface of
the first body portion, and the reinforcement portion is
located outside the battery cell and does not occupy an
internal space of the battery cell, so that more space is
available for the electrode assembly, facilitating the
improvement of energy density of the battery cell. In addi-
tion, since the second surface is the inner surface of the first
body portion, the first recess is recessed from the inner
surface of the first body portion in a direction from the inner
surface to the outer surface of the first body portion, the first
recess can provide a deformation space for the reinforce-
ment portion, and even if the reinforcement portion is
greatly deformed inward due to an impact, it is less prone to
damage to the electrode assembly, further reducing the risk
of short circuits of positive and negative electrodes.

[0016] In some embodiments, the first protrusion includes
an end wall and a peripheral wall; the end wall is further
away from the electrode assembly than the first body portion
in the thickness direction of the end cap; and the peripheral
wall surrounds an edge of the end wall and is connected to
the first body portion, and the peripheral wall and the end
wall together define the first accommodating space.

[0017] In the above technical solution, the peripheral wall
and the end wall together define the first accommodating
space, and the end wall is further away from the electrode
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assembly than the first body portion. This structure expands
the first accommodating space and enables the first accom-
modating space to accommodate more part of the tab of the
electrode assembly, thereby facilitating the improvement of
energy density of the battery cell.

[0018] In some embodiments, the first body portion has a
thickness greater than that of the end wall; and/or, the first
body portion has a thickness greater than that of the periph-
eral wall.

[0019] In the above technical solution, the first body
portion has a thickness greater than that of the end wall, so
that the first body portion has a stronger resistance to
deformation than the end wall and is less prone to defor-
mation. Similarly, the first body portion has a thickness
greater than that of the peripheral wall, so that the first body
portion has a stronger resistance to deformation than the
peripheral wall and is less prone to deformation.

[0020] In some embodiments, the battery cell further
includes an electrode terminal, the electrode terminal being
configured to be electrically connected to the tab and being
arranged on the end wall.

[0021] In the above technical solution, the electrode ter-
minal of the battery cell is arranged on the end wall, and the
electrode terminal does not occupy the space of the first
body portion, thereby facilitating the arrangement of the
reinforcement portion on the first body portion and improv-
ing the stiffness of the first body portion.

[0022] In some embodiments, the first body portion com-
prises two first edge portions and two second edge portions,
the two first edge portions being respectively located on two
sides of the first protrusion in a length direction of the end
cap, the two second edge portions being respectively located
on two sides of the first protrusion in a width direction of the
end cap, and the first edge portion having a dimension in the
length direction larger than the dimension of the second edge
portion in the width direction, wherein at least one of the first
edge portions is provided with the reinforcement portion.
[0023] In the above technical solution, since the first edge
portion has a dimension in the length direction of the end cap
larger than the dimension of the second edge portion in the
width direction of the end cap, the first edge portion is more
prone to deformation than the second edge portion. Thus, at
least one of the first edge portions is provided with the
reinforcement portion to enhance the stiffness of the first
edge portion.

[0024] In some embodiments, each of the two first edge
portions is provided with the reinforcement portion.

[0025] Inthe above technical solution, each of the two first
edge portions is provided with the reinforcement portion,
thereby improving the stiffness of the two first edge portions
and making the parts of the end cap located on two sides of
the first protrusion in the length direction of the end cap less
prone to deformation.

[0026] In some embodiments, the reinforcement portion
extends in the width direction.

[0027] In the above technical solution, the reinforcement
portion extends in the width direction of the end cap, thereby
increasing the span of the reinforcement portion in the width
direction of the end cap, and further improving the stiffness
of the first edge portion.

[0028] In some embodiments, the battery cell further
includes an insulator, the insulator being located on the side
of the electrode assembly facing the end cap for insulating
the end cap from the electrode assembly.
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[0029] In the above technical solution, the insulator is
arranged between the end cap and the electrode assembly,
thus realizing insulation between the end cap and the elec-
trode assembly and reducing the risk of short circuits of
positive and negative electrodes due to overlapping between
the electrode assembly and the end cap.

[0030] Insome embodiments, in the thickness direction of
the end cap, a second recess is provided on the side of the
insulator facing the first body portion at a position corre-
sponding to the reinforcement portion.

[0031] In the above technical solution, the second recess
on the insulator can provide a deformation space for the
reinforcement portion to deform toward the interior of the
battery cell, reducing the risk of short circuits of positive and
negative electrodes caused by the deformation of the rein-
forcement portion, which results in pressing the insulator
and then damage to the electrode assembly by the insulator.
[0032] In some embodiments, the insulator includes a
second body portion and a second protrusion; the second
body portion surrounds an edge of the second protrusion, in
the thickness direction of the end cap, the second body
portion is located on the side of the first body portion facing
the electrode assembly, and the second protrusion protrudes
relative to the second body portion in the direction away
from the electrode assembly, the second protrusion is at least
partially accommodated in the first accommodating space,
and a second accommodating space is formed inside the
second protrusion and is configured to accommodate at least
a part of the tab; and the second recess is arranged on the
second body portion, the second body portion has a third
surface facing the first body portion in the thickness direc-
tion of the end cap, and the second recess is recessed from
the third surface toward the electrode assembly.

[0033] In the above technical solution, the second protru-
sion of the insulator is at least partially accommodated in the
first accommodating space, which reduces the overall
dimension of the insulator and the end cap in the thickness
direction of the end cap, making the structure of the insulator
and the end cap more compact. The second accommodating
space is formed inside the second protrusion, and at least a
part of the tab is accommodated in the second accommo-
dating space, so that the space inside the housing occupied
by the tab is reduced and more space is available for a main
body portion of the electrode assembly, thereby facilitating
the improvement of energy density of the battery cell.
[0034] According to a second aspect, an embodiment of
the present application provides a battery, including: a
battery cell provided in any one of the embodiments in the
first aspect; and a case configured to accommodate the
battery cell.

[0035] According to a third aspect, an embodiment of the
present application provides a power consuming apparatus,
including a battery provided in any one of the embodiments
in the second aspect.

[0036] According to a fourth aspect, an embodiment of the
present application provides a method for manufacturing a
battery cell. The method includes: providing a housing
provided with an opening; providing an electrode assembly
provided with a tab; providing an end cap; accommodating
the electrode assembly in the housing; and covering the
opening with the end cap, wherein the end cap comprises a
first body portion and a first protrusion, the first body portion
surrounds an edge of the first protrusion and is configured to
be connected to the housing, the first protrusion protrudes
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relative to the first body portion in a direction away from the
electrode assembly in a thickness direction of the end cap,
a first accommodating space is formed inside the first
protrusion and is configured to accommodate at least a part
of the tab, and the first body portion is provided with a
reinforcement portion, the reinforcement portion being con-
figured to enhance the stiffness of the first body portion.

[0037] According to a fifth aspect, an embodiment of the
present application provides an apparatus for manufacturing
a battery cell, the apparatus including: a first provision
device configured to provide a housing provided with an
opening; a second provision device configured to provide an
electrode assembly provided with a tab; a third provision
device configured to provide an end cap; and an assembly
device configured to accommodate the electrode assembly in
the housing, and further configured to cover the opening
with the end cap, wherein the end cap comprises a first body
portion and a first protrusion, the first body portion sur-
rounds an edge of the first protrusion and is configured to be
connected to the housing, the first protrusion protrudes
relative to the first body portion in a direction away from the
electrode assembly in a thickness direction of the end cap,
a first accommodating space is formed inside the first
protrusion and is configured to accommodate at least a part
of the tab, and the first body portion is provided with a
reinforcement portion, the reinforcement portion being con-
figured to enhance the stiffness of the first body portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] In order to more clearly describe the technical
solutions of the embodiments of the present application, the
accompanying drawings required in the embodiments will
be described briefly below. It should be understood that the
following accompanying drawings illustrate only some
embodiments of the present application and therefore should
not be construed as a limitation on the scope thereof. For
those of ordinary skill in the art, other relevant accompa-
nying drawings can also be obtained from these accompa-
nying drawings without any creative effort.

[0039] FIG. 1 is a schematic structural diagram of a
vehicle according to some embodiments of the present
application;

[0040] FIG. 2 is an exploded view of a battery according
to some embodiments of the present application;

[0041] FIG. 3 is a schematic structural diagram of a
battery cell according to some embodiments of the present
application;

[0042] FIG. 4 is a cross-sectional view of the battery cell
shown in FIG. 3;

[0043] FIG. 5 is a schematic structural diagram of an end
cap according to some embodiments of the present applica-
tion;

[0044] FIG. 6 is a cross-sectional view of the end cap
shown in FIG. 5;

[0045] FIG. 7 is a schematic structural diagram of an end
cap according to some other embodiments of the present
application;

[0046] FIG. 8 is a cross-sectional view of the end cap
shown in FIG. 7,

[0047] FIG. 9 is an assembly diagram of an end cap and
an electrode terminal according to some embodiments of the
present application;
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[0048] FIG. 10 is an assembly diagram of an end cap and
an electrode terminal according to some other embodiments
of the present application;

[0049] FIG. 11 is an exploded view of an end cap and an
insulator according to some embodiments of the present
application;

[0050] FIG. 12 is an exploded view of an end cap and an
insulator according to some other embodiments of the
present application;

[0051] FIG. 13 is a flow chart of a method for manufac-
turing a battery cell according to some embodiments of the
present application; and

[0052] FIG. 14 is a schematic block diagram of an appa-
ratus for manufacturing a battery cell according to some
embodiments of the present application.

[0053] List of reference signs: 10—Case; 11—First por-
tion; 12—Second portion; 20—DBattery cell; 21—Housing;
22—Electrode assembly; 221—Tab; 23—FEnd cap; 231—
First body portion; 2311—First surface; 2312—Second sur-
face; 2313—First edge portion; 2314—Second edge por-
tion; 232—First protrusion; 2321—FEnd wall; 2322—
Peripheral wall; 233—First accommodating space; 234—
Reinforcement portion; 235—First recess; 2351—First
bottom surface; 24—Electrode terminal; 25— Pressure relief
mechanism; 26—Insulator; 261—Second recess; 262—Sec-
ond body portion; 2621—Third surface; 263—Second pro-
trusion; 100—Battery; 200—Controller; 300—Motor;
1000—Vehicle; 2000—Manufacturing apparatus; 2100—
First provision device; 2200—Second provision device;
2300—Third provision device; 2400—Assembly device;
X—Length direction; Y—Width direction; Z—Thickness
direction.

DETAILED DESCRIPTION

[0054] In order to make the objectives, technical solutions
and advantages of the embodiments of the present applica-
tion clearer, the technical solutions in the embodiments of
the present application will be described clearly below with
reference to the drawings in the embodiments of the present
application. Obviously, the embodiments described are
some of, rather than all of, the embodiments of the present
application. All the other embodiments obtained by those of
ordinary skill in the art based on the embodiments of the
present application without any creative effort shall fall
within the scope of protection of the present application.
[0055] Unless otherwise defined, all technical and scien-
tific terms used in the present application have the same
meanings as those commonly understood by those skilled in
the art to which the present application belongs. The terms
used in the description of the present application are merely
for the purpose of describing specific embodiments, but are
not intended to limit the present application. The terms
“comprising” and “having” and any variations thereof in the
description and the claims of the present application as well
as the brief description of the accompanying drawings
described above are intended to cover non-exclusive inclu-
sion. The terms “first”, “second”, etc. in the description and
the claims of the present application as well as the foregoing
accompanying drawings are used to distinguish between
different objects, rather than describing a specific order or a
primary-secondary relationship.

[0056] In the present application, “embodiment” men-
tioned means that the specific features, structures and char-
acteristics described in conjunction with the embodiments
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may be included in at least one embodiment of the present
application. The phrase at various locations in the descrip-
tion does not necessarily refer to the same embodiment, or
an independent or alternative embodiment exclusive of
another embodiment.

[0057] In the description of the present application, it
should be noted that, the terms “mount”, “connected”,
“connect”, or “attach” should be interpreted in a broad sense
unless explicitly defined and limited otherwise. For
example, they may be a fixed connection, a detachable
connection, or an integral connection; or may be a direct
connection, an indirect connection by means of an interme-
diate medium, or internal communication between two
elements. For those of ordinary skills in the art, the specific
meaning of the foregoing terms in the present application
may be understood according to specific circumstances.
[0058] The term “and/or” in the present application is
merely a description of the associated relationship of asso-
ciated objects, representing that three relationships may
exist, for example, A and/or B, may be expressed as: only A
exists, both A and B exist, and only B exists. In addition, the
character “/” in the present application generally indicates
that the associated objects before and after the character are
in a relationship of “or”.

[0059] In the embodiments of the present application, the
same reference numerals denote the same components, and
for the sake of brevity, the detailed description of the same
components is omitted in different embodiments. It should
be understood that the dimensions, such as thickness, length
and width, of the various components in the embodiments of
the present application illustrated in the accompanying
drawings, as well as the dimensions, such as an overall
thickness, length and width, of an integrated apparatus are
merely illustrative and should not be construed to limit the
present application in any way.

[0060] “A plurality of” appearing in the present applica-
tion means two or more (including two).

[0061] In the present application, a battery cell may
include a lithium-ion secondary battery, a lithium-ion pri-
mary battery, a lithium-sulfur battery, a sodium/lithium-ion
battery, a sodium-ion battery or a magnesium-ion battery,
etc., which will not limited in the embodiments of the
present application. The battery cell may be cylindrical, flat,
cuboid or in another shape, which will also not be limited in
the embodiments of the present application. The battery cells
are generally classified into three types depending on the
way of package: cylindrical battery cells, prismatic battery
cells and pouch battery cells, which will also not be limited
in the embodiments of the present application.

[0062] A battery mentioned in the embodiments of the
present application refers to a single physical module includ-
ing one or more battery cells to provide a high voltage and
capacity. For example, the battery mentioned in the present
application may include a battery module, a battery pack,
etc. The battery generally includes a case for packaging one
or more battery cells. The case can prevent liquid or other
foreign matters from affecting charging or discharging of a
battery cell.

[0063] The battery cell includes an electrode assembly and
an electrolyte. The electrode assembly is composed of a
positive electrode plate, a negative electrode plate and a
separator. The battery cell operates mainly by relying on
movements of metal ions between the positive electrode
plate and the negative electrode plate. The positive electrode
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plate includes a positive electrode current collector and a
positive electrode active material layer. A surface of the
positive electrode current collector is coated with the posi-
tive electrode active material layer, the positive electrode
current collector not coated with the positive electrode
active material layer protrudes from the positive electrode
current collector coated with the positive electrode active
material layer, and the positive electrode current collector
not coated with the positive electrode active material layer
serves as a positive tab. Taking a lithium-ion battery as an
example, the material of the positive electrode current
collector may be aluminum, and the positive electrode active
material may be lithium cobalt oxides, lithium iron phos-
phate, ternary lithium or lithium manganate, etc. The nega-
tive electrode plate includes a negative electrode current
collector and a negative electrode active material layer. A
surface of the negative electrode current collector is coated
with the negative electrode active material layer, the nega-
tive electrode current collector not coated with the negative
electrode active material layer protrudes from the negative
electrode current collector coated with the negative elec-
trode active material layer, and the negative electrode cur-
rent collector not coated with the negative electrode active
material layer serves as a negative tab. The negative elec-
trode current collector may be made of copper, and the
negative electrode active material may be carbon, silicon,
etc. In order to ensure that no fusing occurs when a large
current passes, there are multiple positive tabs stacked
together, and there are multiple negative tabs stacked
together. The separator may be made of PP (polypropylene),
PE (polyethylene), etc. In addition, the electrode assembly
may be of a wound structure or a laminated structure, which
will not be limited in the embodiments of the present
application.

[0064] For the battery cell, the battery cell generally
includes a housing, an electrode assembly and an end cap.
The electrode assembly is accommodated in the housing.
The end cap covers an opening of the housing. The end cap
and the housing together define a sealed space for accom-
modating the electrode assembly and the electrolyte.
[0065] In order to increase the energy density of the
battery cell, the end cap is of a partially protruding structure.
The end cap includes a body portion and a protrusion, the
body portion is connected to the housing so that the entire
end cap covers the opening of the housing. The protrusion
protrudes from the body portion in a direction away from the
electrode assembly, the body portion surrounds an edge of
the protrusion, and an accommodating space is formed
inside the protrusion to accommodate at least a part of a tab
of the electrode assembly, thereby reducing the space inside
the battery cell occupied by the tab and achieving the
purpose of improving the energy density of the battery cell.
[0066] The inventors note that in such a battery cell, the
body portion of the end cap is prone to deformation when the
end cap is impacted, especially when the battery cell is
inverted, the body portion is greatly deformed, resulting in
pressing the electrode assembly, then damage to the elec-
trode assembly, such as damage to the separator of the
electrode assembly, and leading to a negative short circuit,
which is prone to accidents such as explosion or fire of the
battery cell, and there is a great safety hazard.

[0067] In view of this, embodiments of the present appli-
cation provide a battery cell. A body portion of an end cap
is provided with a reinforcement portion. By means of the
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reinforcement portion, the stiffness of the body portion is
enhanced, resistance to deformation of the body portion is
enhanced, and the risk of short circuits of positive and
negative electrodes due to a large deformation of the body
portion caused by an external force is reduced, effectively
improving the safety of the battery cell.

[0068] The technical solution described in the embodi-
ments of the present application is applicable to a battery and
a power consuming apparatus using the battery.

[0069] The power consuming apparatus may be a vehicle,
a mobile phone, a portable apparatus, a notebook computer,
a ship, a spacecraft, an electric toy, an electric tool, etc. The
vehicle may be a fuel vehicle, a gas vehicle or a new-energy
vehicle. The new-energy vehicle may be a battery electric
vehicle, a hybrid vehicle, an extended-range vehicle, etc.
The spacecraft includes an airplane, a rocket, an aerospace
plane, a spaceship, etc. The electric toy includes a stationary
or mobile electric toy, such as a game machine, an electric
toy car, an electric toy ship, and an electric toy airplane. The
electric tool includes a metal cutting electric tool, a grinding
electric tool, an assembling electric tool, and a railway
electric tool, such as an electric drill, an electric grinder, an
electric wrench, an electric screwdriver, an electric hammer,
an electric impact drill, a concrete vibrator, and an electric
planer. The power consuming apparatuses mentioned above
are not specially limited in the embodiments of the present
application.

[0070] For ease of description, an example in which the
power consuming apparatus refers to a vehicle is used for
description in the following embodiments.

[0071] With reference to FIG. 1, FIG. 1 is a schematic
structural diagram of a vehicle 1000 according to some
embodiments of the present application, where a battery 100
is provided inside the vehicle 1000, and the battery 100 may
be arranged at a bottom, head, or tail of the vehicle 1000.
The battery 100 may be configured to supply power to the
vehicle 1000. For example, the battery 100 may serve as a
power supply for operating the vehicle 1000.

[0072] The vehicle 1000 may further include a controller
200 and a motor 300. The controller 200 is configured to
control the battery 100 to supply power to the motor 300, for
example, to meet working power requirements during start-
ing, navigation and traveling of the vehicle 1000.

[0073] In some embodiments of the present application,
the battery 100 can not only serve as a power supply for
operating the vehicle 1000, but can also serve as a power
supply for driving the vehicle 1000, in place of or partially
in place of fuel or natural gas, to provide driving power for
the vehicle 1000.

[0074] With reference to FIG. 2, FIG. 2 is an exploded
view of a battery 100 according to some embodiments of the
present application, where the battery 100 includes a case 10
and a battery cell 20, and the case 10 is configured to
accommodate the battery cell 20.

[0075] The case 10 herein is a component for accommo-
dating the battery cell 20, the case 10 provides an accom-
modating space for the battery cell 20, and the case 10 may
be of various structures. In some embodiments, the case 10
may include a first portion 11 and a second portion 12. The
first portion 11 and the second portion 12 are fitted to each
other in a covered manner to define the accommodating
space for accommodating the battery cell 20. The first
portion 11 and the second portion 12 may have various
shapes such as a cuboid and a cylinder. The first portion 11
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may be of a hollow structure with an open side, the second
portion 12 may also be of a hollow structure with an open
side, and the open side of the second portion 12 covers the
open side of the first portion 11, such that the case 10 having
the accommodating space is formed. Alternatively, the first
portion 11 is of a hollow structure with an open side, the
second portion 12 is of a plate-like structure, and the second
portion 12 covers the open side of the first portion 11, such
that the case 10 having the accommodating space is formed.
The first portion 11 and the second portion 12 may be sealed
by a sealing element, which may be a sealing ring, a sealant,
etc.

[0076] Inthe battery 100, one or more battery cells 20 may
be provided. If a plurality of battery cells 20 are provided,
the plurality of battery cells 20 may be connected in series,
in parallel, or in series-parallel. The series-parallel connec-
tion refers that some of the plurality of battery cells 20 are
connected in series and the rest are connected in parallel. It
is possible that a plurality of battery cells 20 are first
connected in series or in parallel or in series-parallel to form
a battery module, and a plurality of battery modules are then
connected in series or in parallel or in series-parallel to form
a unit and are accommodated in the case 10. It is also
possible that all the battery cells 20 are directly connected in
series, or in parallel, or in series-parallel, and a unit com-
posed of all the battery cells 20 is then accommodated in the
case 10.

[0077] In some embodiments, the battery 100 may further
include a busbar component, and the plurality of battery
cells 20 may be electrically connected by means of the
busbar component, so as to implement series connection,
parallel connection, or series-parallel connection of the
plurality of battery cells 20. The busbar component may be
a metal conductor such as a copper conductor, an iron
conductor, an aluminum conductor, a stainless steel conduc-
tor, and an aluminum alloy conductor.

[0078] With reference to FIG. 3, FIG. 3 is a schematic
structural diagram of a battery cell 20 according to some
embodiments of the present application, where the battery
cell 20 includes a housing 21, an electrode assembly 22 (not
shown in FIG. 3), and an end cap 23.

[0079] The housing 21 is a component for accommodating
the electrode assembly 22. The housing 21 may be of a
hollow structure with an opening formed at one end. The
housing 21 may be of a hollow structure with openings
formed at opposite ends. The housing 21 may have various
shapes such as a cylinder and a cuboid. The housing 21 may
be made of various materials, such as copper, iron, alumi-
num, steel, and aluminum alloy.

[0080] The electrode assembly 22 is a component, where
an electrochemical reaction occurs, in the battery cell 20.
The electrode assembly 22 is provided with a tab 221 (not
shown in FIG. 3), and the tab 221 is divided into a positive
tab and a negative tab. The positive tab and the negative tab
may be formed on the same side of the electrode assembly
22, or formed on opposite sides of the electrode assembly
22, respectively.

[0081] The end cap 23 is a component that covers the
opening of the housing 21 to isolate an internal environment
of the battery cell 20 from an external environment. The end
cap 23 and the housing 21 together define a sealed space for
accommodating the electrode assembly 22, the electrolyte
and other components. The end cap 23 may be shaped to
match the shape of the housing 21. For example, the housing



US 2024/0055705 Al

21 is of a cuboid structure, and the end cap 23 is of a
rectangular plate-like structure matching the housing 21. For
another example, the housing 21 is of a cylinder structure,
and the end cap 23 is of a circular plate-like structure
matching the housing 21. The end cap 23 may be made of
various materials, such as copper, iron, aluminum, steel, and
aluminum alloy.

[0082] In the battery cell 20, one or two end caps 23 may
be provided. If the housing 21 is of a hollow structure with
an opening formed at one end, one end cap 23 is corre-
spondingly provided. If the housing 21 is of a hollow
structure with openings formed at two ends, two end caps 23
are correspondingly provided, and the two end caps 23
respectively cover the two openings of the housing 21.
[0083] The end cap 23 may be provided with an electrode
terminal 24. The electrode terminal 24 is configured to be
electrically connected to the tab 221, so as to output electric
energy of the battery cell 20. The electrode terminal 24 may
include a positive electrode terminal and a negative elec-
trode terminal. The positive electrode terminal is configured
to be electrically connected to the positive tab, and the
negative electrode terminal is configured to be electrically
connected to the negative tab. The positive electrode termi-
nal and the negative electrode terminal may be arranged on
the same end cap 23 or on different end caps 23. For
example, the housing 21 is of a hollow structure with
openings formed at two ends, two end caps 23 are provided
in the battery cell 20, the two end caps 23 cover the two
openings of the housing 21, respectively, the negative elec-
trode terminal is arranged on one of the end caps 23, and the
positive electrode terminal is arranged on the other end cap
23. For another example, as shown in FIG. 3, the housing 21
is of a hollow structure with an opening formed at one end,
one end cap 23 is provided in the battery cell 20, and the
negative electrode terminal and the positive electrode ter-
minal may be arranged on the same end cap 23.

[0084] The positive electrode terminal may be directly or
indirectly connected to the positive tab, and the negative
electrode terminal may be directly or indirectly connected to
the negative tab. [llustratively, the positive electrode termi-
nal is indirectly connected to the positive tab by means of a
current collecting member, and the negative electrode ter-
minal is indirectly connected to the negative tab by means of
another current collecting member.

[0085] A pressure relief mechanism 25 may be also pro-
vided on the end cap 23. The pressure relief mechanism 25
is configured to relieve internal pressure of the battery cell
20 when the internal pressure or temperature of the battery
cell 20 reaches a threshold. The pressure relief mechanism
25 may be a component such as an explosion-proof valve, an
explosion-proof plate, and a safety valve.

[0086] With continued reference to FIG. 4, FIG. 4 is a
cross-sectional view of the battery cell 20 shown in FIG. 3.
An embodiment of the present application provides a battery
cell 20, the battery cell 20 including a housing 21, an
electrode assembly 22, and an end cap 23. The housing 21
is provided with an opening. The electrode assembly 22 is
accommodated in the housing 21, and the electrode assem-
bly 22 is provided with a tab 221. The end cap 23 is
configured to cover the opening. The end cap 23 includes a
first body portion 231 and a first protrusion 232. The first
body portion 231 surrounds an edge of the first protrusion
232. The first body portion 231 is configured to be connected
to the housing 21. In a thickness direction Z of the end cap

Feb. 15, 2024

23, the first protrusion 232 protrudes relative to the first body
portion 231 in a direction away from the electrode assembly
22. A first accommodating space 233 is formed inside the
first protrusion 232, the first accommodating space 233
being configured to accommodate at least a part of the tab
221. The first body portion 231 is provided with a reinforce-
ment portion 234, the reinforcement portion 234 being
configured to enhance the stiffness of the first body portion
231.

[0087] The first body portion 231 is the part of the end cap
23 surrounding the first protrusion 232 and connected to the
housing 21. The first body portion 231 may be welded to the
housing 21, and the welding path may extend along the
circumference of the opening of the housing 21. The first
body portion 231 may be of various structures, such as a
rectangular structure, and a circular structure.

[0088] The first protrusion 232 may also be of various
structures, such as a rectangular structure, and a circular
structure. If the first body portion 231 is of a rectangular
structure, the first protrusion 232 may be configured as a
rectangular structure, and the end cap 23 of such a structure
is applicable to a prismatic battery cell. If the first body
portion 231 is of a circular structure, the first protrusion 232
may be configured as a circular structure, and the end cap 23
of such a structure is applicable to a cylindrical battery cell.
In an embodiment where the end cap 23 is provided with the
electrode terminal 24, the electrode terminal 24 may be
arranged on the first body portion 231 or on the first
protrusion 232.

[0089] The first accommodating space 233 is formed
inside the first protrusion 232. The first accommodating
space 233 is provided with a first opening on the side of the
first body portion 231 facing the electrode assembly 22. The
tab 221 of the electrode assembly 22 may enter the first
accommodating space 233 through the first opening.

[0090] The tab 221 may be the positive tab or the negative
tab of the electrode assembly 22. In an embodiment where
the positive tab and the negative tab are formed at the same
end of the electrode assembly 22, it is possible that both the
positive tab and the negative tab are at least partially
accommodated in the first accommodating space 233. In an
embodiment where the positive tab and the negative tab are
respectively formed at opposite ends of the electrode assem-
bly 22, it is possible that the positive tab is at least partially
accommodated in the first accommodating space 233 or the
negative tab is at least partially accommodated in the first
accommodating space 233.

[0091] The reinforcement portion 234 is a structure pro-
vided on the first body portion 231 to enhance the strength
of' the first body portion 231. The reinforcement portion 234
may be of various structures, for example, the reinforcement
portion 234 is a protrusion protruding from the first body
portion 231, and for another example, the reinforcement
portion 234 is a cavity provided inside the first body portion
231. The reinforcement portion 234 may also be of various
shapes, such as rectangular, circular, and ring-shaped.

[0092] In an embodiment of the present application, the
first body portion 231 of the end cap 23 is provided with the
reinforcement portion 234, which improves the stiffness of
the first body portion 231, enhances resistance to deforma-
tion of the first body portion 231, and reduces the risk of
short circuits of positive and negative electrodes due to a
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large deformation of the first body portion 231 caused by an
external force, thereby effectively improving the safety of
the battery cell 20.

[0093] In some embodiments, with reference to FIG. 5 to
FIG. 8, FIG. 5 is a schematic structural diagram of an end
cap 23 according to some embodiments of the present
application; FIG. 6 is a cross-sectional view of the end cap
23 shown in FIG. 5; FIG. 7 is a schematic structural diagram
of an end cap 23 according to some other embodiments of
the present application; and FIG. 8 is a cross-sectional view
of'the end cap 23 shown in FIG. 7. The first body portion 231
has a first surface 2311 and a second surface 2312 opposite
each other in the thickness direction Z of the end cap 23. The
reinforcement portion 234 protrudes from the first surface
2311. The first body portion 231 is provided with a first
recess 235 at a position corresponding to the reinforcement
portion 234. The first recess 235 is recessed from the second
surface 2312 in a direction from the second surface 2312 to
the first surface 2311.

[0094] It is possible that the first surface 2311 is an outer
surface of the first body portion 231 and the second surface
2312 is an inner surface of the first body portion 231. It is
also possible that the first surface 2311 is the inner surface
of the first body portion 231 and the second surface 2312 is
the outer surface of the first body portion 231. If the first
surface 2311 is the outer surface of the first body portion 231
and the second surface 2312 is the inner surface of the first
body portion 231, the direction from the second surface
2312 to the first surface 2311 is a direction of the first body
portion 231 facing away from the electrode assembly 22 (as
shown in FIG. 4). If the second surface 2312 is the outer
surface of the first body portion 231 and the first surface
2311 is the inner surface of the first body portion 231, the
direction from the second surface 2312 to the first surface
2311 is a direction of the first body portion 231 facing the
electrode assembly 22.

[0095] The first recess 235 may match the first protrusion
232 in shape.
[0096] In this embodiment, the first body portion 231 is

provided with the first recess 235 at the position correspond-
ing to the reinforcement portion 234, so that the stiffness of
the first body portion 231 can be effectively improved.
During forming, the first recess 235 and the reinforcement
portion 234 may be formed by means of stamping, that is,
the reinforcement portion 234 protruding from the first
surface 2311 is formed while the first recess 235 is formed
on the second surface 2312 by means of stamping.

[0097] In some embodiments, the first recess 235 partially
extends beyond the first surface 2311 in the direction from
the second surface 2312 to the first surface 2311.

[0098] It is to be understood that the first recess 235
partially extends into the reinforcement portion 234. The
first recess 235 has a first bottom surface 2351, and the first
bottom surface 2351 is the surface of the first recess 235 at
the deepest location. The first recess 235 partially extends
beyond the first surface 2311 in the direction from the
second surface 2312 to the first surface 2311, that is, the first
bottom surface 2351 is further away from the second surface
2312 than the first surface 2311. Illustratively, the first
bottom surface 2351 is a planar surface perpendicular to the
thickness direction Z of the end cap 23.

[0099] In this embodiment, the first recess 235 partially
extends beyond the first surface 2311 so that the first recess
235 is partially recessed into the reinforcement portion 234,
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thereby increasing a recess depth of the first recess 235, and
enabling the first recess 235 to provide more deformation
space for the reinforcement portion 234.

[0100] Insome embodiments, with reference to FIG. 6, the
first surface 2311 is the inner surface of the first body portion
231 facing the electrode assembly 22 (shown in FIG. 4), and
the second surface 2312 is the outer surface of the first body
portion 231 facing away from the electrode assembly 22.
[0101] The inner surface and the outer surface of the first
body portion 231 are arranged opposite each other in the
thickness direction Z of the end cap 23, and each of the inner
surface and the outer surface of the first body portion 231
may be a planar surface. As an example, the first body
portion 231 is of a flat-plate structure, and a thickness of the
first body portion 231 is a distance between the inner surface
and the outer surface of the first body portion 231.

[0102] In this embodiment, the first surface 2311 is the
inner surface of the first body portion 231, that is, the
reinforcement portion 234 protrudes from the inner surface
of the first body portion 231, the reinforcement portion 234
is located inside the battery cell 20, and the reinforcement
portion 234 does not occupy an external space of the battery
cell 20, thereby reducing a volume of the battery cell 20.
[0103] Insome embodiments, with reference to FIG. 8, the
second surface 2312 is the inner surface of the first body
portion 231 facing the electrode assembly 22 (shown in FIG.
4), and the first surface 2311 is the outer surface of the first
body portion 231 facing away from the electrode assembly
22.

[0104] In this embodiment, the first surface 2311 is the
outer surface of the first body portion 231, that is, the
reinforcement portion 234 protrudes from the outer surface
of the first body portion 231, the reinforcement portion 234
is located outside the battery cell 20, and the reinforcement
portion 234 does not occupy an internal space of the battery
cell 20, so that more space is available for the electrode
assembly 22, facilitating the improvement of energy density
of the battery cell 20. In addition, since the second surface
2312 is the inner surface of the first body portion 231, the
first recess 235 is recessed from the inner surface of the first
body portion 231 in a direction from the inner surface to the
outer surface of the first body portion 231, the first recess
235 can provide a deformation space for the reinforcement
portion 234, and even if the reinforcement portion 234 is
greatly deformed inward due to an impact, it is less prone to
damage to the electrode assembly 22, further reducing the
risk of short circuits of positive and negative electrodes.
[0105] In some embodiments, with reference to FIG. 5 to
FIG. 8, the first protrusion 232 includes an end wall 2321
and a peripheral wall 2322. In the thickness direction Z of
the end cap 23, the end wall 2321 is further away from the
electrode assembly 22 than the first body portion 231
(shown in FIG. 4). The peripheral wall 2322 surrounds an
edge of the end wall 2321, the peripheral wall 2322 is
connected to the first body portion 231, and the peripheral
wall 2322 and the end wall 2321 together define the first
accommodating space 233.

[0106] The end wall 2321 and the peripheral wall 2322
together form the first protrusion 232, and the first body
portion 231, the peripheral wall 2322 and the end wall 2321
may be of a one-piece molded structure. The end wall 2321
and the peripheral wall 2322 may have various shapes, such
as a circular structure, and a rectangular structure. If each of
the end wall 2321 and the peripheral wall 2322 is of a
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circular structure, each of the first protrusion 232 and the
first accommodating space 233 is of a circular structure; and
if each of the end wall 2321 and the peripheral wall 2322 is
of a rectangular structure, each of the first protrusion 232
and the first accommodating space 233 is of a rectangular
structure. The thicknesses of the first body portion 231, the
peripheral wall 2322 and the end wall 2321 may be equal or
different.

[0107] In this embodiment, the peripheral wall 2322 and
the end wall 2321 together define the first accommodating
space 233, and the end wall 2321 is further away from the
electrode assembly 22 than the first body portion 231. This
structure expands the first accommodating space 233 and
enables the first accommodating space to accommodate
more part of the tab 221 of the electrode assembly 22,
thereby facilitating the improvement of energy density of the
battery cell 20.

[0108] In some embodiments, the first body portion 231
has a thickness greater than that of the end wall 2321; and/or,
the first body portion 231 has a thickness greater than that of
the peripheral wall 2322.

[0109] Itis to be understood that, in an embodiment where
the first body has a thickness greater than that of the end wall
2321, the thickness of the first body portion 231 may be less
than, equal to, or greater than that of the peripheral wall
2322. In an embodiment where the first body portion has a
thickness greater than that of the peripheral wall 2322, the
thickness of the first body portion 231 may be less than,
equal to, or greater than that of the end wall 2321.

[0110] Illustratively, the thickness of the end wall 2321 is
equal to that of the peripheral wall 2322, and the thickness
of each of the end wall 2321 and the peripheral wall 2322 is
less than that of the first body portion 231.

[0111] The first body portion 231 has a thickness greater
than that of the end wall 2321, so that the first body portion
231 has a stronger resistance to deformation than the end
wall 2321 and is less prone to deformation. Similarly, the
first body portion 231 has a thickness greater than that of the
peripheral wall 2322, so that the first body portion 231 has
a stronger resistance to deformation than the peripheral wall
2322 and is less prone to deformation.

[0112] In some embodiments, with continued reference to
FIG. 9 and FIG. 10, FIG. 9 is an assembly diagram of an end
cap 23 and an electrode terminal 24 according to some
embodiments of the present application; and FIG. 10 is an
assembly diagram of an end cap 23 and an electrode terminal
24 according to some other embodiments of the present
application. The battery cell 20 further includes the electrode
terminal 24. The electrode terminal 24 is configured to be
electrically connected to the tab 221 (shown in FIG. 4). The
electrode terminal 24 is arranged on the end wall 2321.
[0113] Itis to be understood that the electrode terminal 24
is located on the first protrusion 232. In the battery cell 20,
one or two electrode terminals 24 may be provided.
[0114] As an example, two electrode terminals 24 are
provided in the battery cell 20, and the two electrode
terminals 24 are both mounted on the end wall 2321. The
two electrode terminals 24 are respectively a positive elec-
trode terminal and a negative electrode terminal. The posi-
tive electrode terminal and the negative electrode terminal
are electrically connected to the positive tab and the negative
tab of the electrode assembly 22 (shown in FIG. 4), respec-
tively. As an example, the first body portion 231 of the end
cap 23 is rectangular, and the two electrode terminals 24
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may be arranged spaced apart from each other in a length
direction X of the end cap 23.

[0115] In this embodiment, the electrode terminals 24 of
the battery cell 20 are arranged on the end wall 2321, and the
electrode terminals 24 do not occupy the space of the first
body portion 231, thereby facilitating the arrangement of the
reinforcement portion 234 on the first body portion 231 and
improving the stiffness of the first body portion 231.

[0116] In some embodiments, with continued reference to
FIG. 9 and FIG. 10, the first body portion 231 includes two
first edge portions 2313 and two second edge portions 2314.
The two first edge portions 2313 are respectively located on
two sides of the first protrusion 232 in the length direction
X of the end cap 23, and the two second edge portions 2314
are respectively located on two sides of the first protrusion
232 in a width direction Y of the end cap 23. The first edge
portions 2313 have a dimension in the length direction X
larger than the dimension of the second edge portions 2314
in the width direction Y. At least one of the first edge
portions 2313 is provided with the reinforcement portion
234.

[0117] The first edge portions 2313 and the second edge
portions 2314 are parts of the first body portion 231 located
at the edge of the first protrusion 232. The two first edge
portions 2313 and the two second edge are located around
the first protrusion 232. One of the first edge portions 2313,
one of the second edge portions 2314, the other first edge
portion 2313, and the other second edge portion 2314 are
connected end to end in sequence to form a closed-loop
structure. The two first edge portions 2313 are arranged
opposite each other in the length direction X of the end cap
23, and the two second edge portions are arranged opposite
each other in the width direction Y of the end cap 23, so that
the first body portion 231 has a rectangular structure as a
whole.

[0118] It should be noted that at least one of the first edge
portions 2313 is provided with the reinforcement portion
234, either only one first edge portion 2313 may be provided
with the reinforcement portion 234, or each of the two first
edge portions may be provided with the reinforcement
portion 234. There may be one or more reinforcement
portions 234 on the first edge portion 2313. Of course, that
at least one of the first edge portions 2313 being provided
with the reinforcement portion 234 does not mean that the
second edge portion 2314 may not be provided with the
reinforcement portion 234, and in the case where at least one
of the first edge portions 2313 is provided with the rein-
forcement portion 234, the second edge portion 2314 may be
provided with the reinforcement portion 234 or may not be
provided with the reinforcement portion 234.

[0119] As an example, the reinforcement portion 234 on
the first edge portion 2313 is a rectangular protrusion, and
the reinforcement portion 234 may extend along a plurality
of directions. For example, the reinforcement portion 234
extends in the length direction X of the end cap 23, and for
another example, the reinforcement portion 234 extends in
the width direction Y of the end cap 23.

[0120] In this embodiment, since the first edge portion
2313 has a dimension in the length direction X of the end cap
23 larger than the dimension of the second edge portion
2314 in the width direction Y of the end cap 23, the first edge
portion 2313 is more prone to deformation than the second
edge portion 2314. Thus, at least one of the first edge
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portions 2313 is provided with the reinforcement portion
234 to enhance the stiffhess of the first edge portion 2313.
[0121] In some embodiments, each of the two first edge
portions 2313 is provided with the reinforcement portion
234, thereby improving the stiffness of the two first edge
portions 2313 and making the parts of the end cap 23 located
on two sides of the first protrusion 232 in the length direction
X of the end cap less prone to deformation.

[0122] In some embodiments, the reinforcement portion
234 extends in the width direction Y.

[0123] Illustratively, the reinforcement portion 234 is a
rectangular protrusion protruding from the first body portion
231. In FIG. 9, the reinforcement portion 234 is a rectan-
gular protrusion protruding from the inner surface of the first
body portion 231. In FIG. 10, the reinforcement portion 234
is a rectangular protrusion protruding from the outer surface
of the first body portion 231.

[0124] In this embodiment, the reinforcement portion 234
extends in the width direction Y of the end cap 23, thereby
increasing the span of the reinforcement portion 234 in the
width direction Y of the end cap 23, and further improving
the stiffness of the first edge portion 2313.

[0125] In some embodiments, with reference to FIG. 11
and FIG. 12, FIG. 11 is an exploded view of an end cap 23
and an insulator 26 according to some embodiments of the
present application, and FIG. 12 is an exploded view of an
end cap 23 and an insulator 26 according to some other
embodiments of the present application. The battery cell 20
further includes the insulator 26. The insulator 26 is located
on the side of the electrode assembly 22 (shown in FIG. 4)
facing the end cap 23 for insulating the end cap 23 from the
electrode assembly 22.

[0126] The insulator 26 plays a role in separating the end
cap 23 from the electrode assembly 22, and the insulator 26
is made of an insulating material, such as rubber, and plastic.
[0127] The insulator 26 is arranged between the end cap
23 and the electrode assembly 22, thus realizing insulation
between the end cap 23 and the electrode assembly 22 and
reducing the risk of short circuits of positive and negative
electrodes due to overlapping between the electrode assem-
bly 22 and the end cap 23.

[0128] In some embodiments, in the thickness direction Z
of'the end cap 23, a second recess 261 is provided on the side
of the insulator 26 facing the first body portion 231 at a
position corresponding to the reinforcement portion 234.
[0129] The second recess 261 may match the first recess
235 in shape. With reference to FIG. 11, in an embodiment
where the reinforcement portion 234 protrudes from the
inner surface (not shown in FIG. 11) of the first body portion
231, it is possible that the reinforcement portion 234 is at
least partially accommodated in the second recess 261, and
there is a distance between the reinforcement portion 234
and a bottom surface of the second recess 261 to provide a
space for the reinforcement portion 234 to deform toward
the interior of the battery cell 20. With reference to FIG. 12,
in an embodiment where the reinforcement portion 234
protrudes from the outer surface of the first body portion
231, the reinforcement portion 234 is not located in the
second recess 261, and when the reinforcement portion 234
is deformed toward the interior of the battery cell 20 due to
an impact, the deformed reinforcement portion 234 may be
accommodated in the second recess 261.

[0130] In this embodiment, the second recess 261 on the
insulator 26 can provide a deformation space for the rein-
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forcement portion 234 to deform toward the interior of the
battery cell 20, reducing the risk of short circuits of positive
and negative electrodes caused by the deformation of the
reinforcement portion 234, which results in pressing the
insulator 26 and then damage to the electrode assembly 22
by the insulator 26.

[0131] In some embodiments, with continued reference to
FIG. 11 and FIG. 12, the insulator 26 includes a second body
portion 262 and a second protrusion 263. The second body
portion 262 surrounds an edge of the second protrusion 263.
In the thickness direction Z of the end cap 23, the second
body portion 262 is located on the side of the first body
portion 231 facing the electrode assembly 22 (shown in FIG.
4), and the second protrusion 263 protrudes relative to the
second body portion 262 in a direction away from the
electrode assembly 22. The second protrusion 263 is at least
partially accommodated in the first accommodating space
233. A second accommodating space is formed inside the
second protrusion 263 and is configured to accommodate at
least a part of the tab 221.

[0132] The second recess 261 is arranged on the second
body portion 262. In the thickness direction Z of the end cap
23, the second body portion 262 has a third surface 2621
facing the first body portion 231. The second recess 261 is
recessed from the third surface 2621 toward the electrode
assembly 22.

[0133] The second body portion 262 is the part of the
insulator 26 surrounding the second protrusion 263, and the
second body portion 262 plays a role in separating the first
body portion 231 from the electrode assembly 22. The
second body portion 262 may match the first body portion
231 in shape.

[0134] The second protrusion 263 may match the first
protrusion 232 in shape. The second protrusion 263 is at
least partially accommodated in the first accommodating
space 233, and the second protrusion 263 plays a role in
separating the first protrusion 232 from the electrode assem-
bly 22.

[0135] The second accommodating space is formed inside
the second protrusion 263. The second accommodating
space is provided with a second opening on the side of the
second body portion 262 facing the electrode assembly 22.
The tab 221 of the electrode assembly 22 may enter the
second accommodating space through the second opening.
[0136] In this embodiment, the second protrusion 263 of
the insulator 26 is at least partially accommodated in the first
accommodating space 233, which reduces the overall
dimension of the insulator 26 and the end cap 23 in the
thickness direction Z of the end cap 23, making the structure
of the insulator 26 and the end cap 23 more compact. The
second accommodating space is formed inside the second
protrusion 263, and at least a part of the tab 221 is accom-
modated in the second accommodating space, so that the
space inside the housing 21 occupied by the tab 221 is
reduced and more space is available for a main body portion
of the electrode assembly 22, thereby facilitating the
improvement of energy density of the battery cell 20.
[0137] An embodiment of the present application provides
a battery 100, including a case 10 and a battery cell 20
provided in any one of the above embodiments, the case 10
being configured to accommodate the battery cell 20.
[0138] An embodiment of the present application provides
a power consuming apparatus, including a battery 100
provided in any one of the embodiments described above.
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[0139] The power consuming apparatus may be any one of
the aforementioned apparatuses using the battery 100.
[0140] In addition, with reference to FIG. 3 and FIG. 4, an
embodiment of the present application provides a prismatic
battery cell, including a housing 21, an electrode assembly
22, an end cap 23, and an insulator 26. The electrode
assembly 22 is accommodated in the housing 21, an opening
is formed at one end of the housing 21, the end cap 23 covers
the opening of the housing 21, and the insulator 26 is
configured to separate the end cap 23 from the electrode
assembly 22. The end cap 23 is of a rectangular structure.
The end cap 23 includes a first body portion 231 and a first
protrusion 232. The first body portion 231 surrounds an edge
of the first protrusion 232. The first body portion 231 is
configured to be welded to the housing 21. In a thickness
direction Z of the end cap 23, the first protrusion 232
protrudes relative to the first body portion 231 in a direction
away from the electrode assembly 22. A first accommodat-
ing space 233 is formed inside the first protrusion 232, the
first accommodating space 233 being configured to accom-
modate a part of a tab 221. A reinforcement portion 234 is
provided on an outer surface of the first body portion 231.
The first body portion 231 is provided with a first recess 235
at a position corresponding to the reinforcement portion 234.
A second recess 261 is recessed from an inner surface of the
first body portion 231 in a direction away from the electrode
assembly 22.

[0141] In such a prismatic battery cell 20, the first body
portion 231 is provided with the reinforcement portion 234,
which improves the stiffness of the first body portion 231,
enhances resistance to deformation of the first body portion
231, and reduces the risk of short circuits of positive and
negative electrodes due to a large deformation of the first
body portion 231 caused by an external force, thereby
effectively improving the safety of the battery cell 20. The
reinforcement portion 234 is arranged on the outer surface of
the first body portion 231, the reinforcement portion 234
does not occupy an internal space of the battery cell 20, so
that more space is available for the electrode assembly 22,
facilitating the improvement of energy density of the battery
cell 20. In addition, the first recess 235 can provide a
deformation space for the reinforcement portion 234, and
even if the reinforcement portion 234 is greatly deformed
inward due to an impact, it is less prone to damage to the
electrode assembly 22, further reducing the risk of short
circuits of positive and negative electrodes.

[0142] With reference to FIG. 13, FIG. 13 is a flow chart
of'a method for manufacturing a battery cell 20 according to
some embodiments of the present application. An embodi-
ment of the present application provides a method for
manufacturing a battery cell 20. The manufacturing method
includes the flowing steps.

[0143] At step S100, a housing 21 is provided, the housing
21 being provided with an opening.

[0144] Atstep S200, an electrode assembly 22 is provided,
the electrode assembly 22 being provided with a tab 221.
[0145] At step S300, an end cap 23 is provided.

[0146] At step S400: the electrode assembly 22 is accom-
modated in the housing 21.

[0147] At step S500: the opening of the housing 21 is
covered with the end cap 23.

[0148] The end cap 23 includes a first body portion 231
and a first protrusion 232. The first body portion 231
surrounds an edge of the first protrusion 232. The first body
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portion 231 is configured to be connected to the housing 21.
In a thickness direction Z of the end cap 23, the first
protrusion 232 protrudes relative to the first body portion
231 in a direction away from the electrode assembly 22. A
first accommodating space 233 is formed inside the first
protrusion 232, the first accommodating space 233 being
configured to accommodate at least a part of the tab 221. The
first body portion 231 is provided with a reinforcement
portion 234, the reinforcement portion 234 being configured
to enhance the stiffness of the first body portion 231.
[0149] In the method, the sequence of step S100, step
S200, and step S300 is not limited. For example, step S300
may be performed first, then step S200 is performed, and
then step S100 is performed.

[0150] It should be noted that a related structure of the
battery cell 20 manufactured through the manufacturing
method provided in the above embodiments can refer to the
battery cell 20 provided in the foregoing embodiments, and
details are not repeated herein.

[0151] With reference to FIG. 14, FIG. 14 is a schematic
block diagram of an apparatus 2000 for manufacturing a
battery cell 20 according to some embodiments of the
present application. An embodiment of the present applica-
tion provides an apparatus 2000 for manufacturing a battery
cell 20, the manufacturing apparatus 2000 including a first
provision device 2100, a second provision device 2200, a
third provision device 2300, and an assembly device 2400.
[0152] The first provision device 2100 is configured to
provide a housing 21, the housing 21 being provided with an
opening. The second provision device 2200 is configured to
provide an electrode assembly 22, the electrode assembly 22
being provided with a tab 221. The third provision device
2300 is configured to provide an end cap 23. The assembly
device 2400 is configured to accommodate the electrode
assembly 22 in the housing 21, and the assembly device
2400 is further configured to cover the opening with the end
cap 23.

[0153] The end cap 23 includes a first body portion 231
and a first protrusion 232. The first body portion 231
surrounds an edge of the first protrusion 232. The first body
portion 231 is configured to be connected to the housing 21.
In a thickness direction Z of the end cap 23, the first
protrusion 232 protrudes relative to the first body portion
231 in a direction away from the electrode assembly 22. A
first accommodating space 233 is formed inside the first
protrusion 232, the first accommodating space 233 being
configured to accommodate at least a part of the tab 221. The
first body portion 231 is provided with a reinforcement
portion 234, the reinforcement portion 234 being configured
to enhance the stiffness of the first body portion 231.
[0154] It should be noted that a related structure of the
battery cell 20 manufactured through the manufacturing
apparatus 2000 provided in the above embodiments may
refer to the battery cell 20 provided in the foregoing embodi-
ments, and details are not repeated herein.

[0155] It should be noted that the embodiments in the
present application and features in the embodiments may be
combined with each other without conflicts.

[0156] The above embodiments are only used to explain
the technical solutions of the present application, and are not
intended to limit the present application, and various modi-
fications and changes of the present application may be
made by those skilled in the art. Any modifications, equiva-
lent substitutions, improvements, and the like made within



US 2024/0055705 Al

the spirit and principle of the present application should fall
within the scope of protection of the present application.

1. A battery cell, comprising:

a housing provided with an opening;

an electrode assembly accommodated in the housing and

provided with a tab; and

an end cap configured to cover the opening, the end cap

comprising a first body portion and a first protrusion,
the first body portion surrounding an edge of the first
protrusion and being configured to connected to the
housing, the first protrusion protruding relative to the
first body portion in a direction away from the electrode
assembly in a thickness direction of the end cap, and a
first accommodating space being formed inside the first
protrusion and being configured to accommodate at
least a part of the tab,

wherein the first body portion is provided with a rein-

forcement portion, the reinforcement portion being
configured to enhance the stiffness of the first body
portion.

2. The battery cell according to claim 1, wherein the first
body portion has a first surface (2311) and a second surface
opposite each other in the thickness direction of the end cap;
and

the reinforcement portion protrudes from the first surface,

the first body portion is provided with a first recess at
a position corresponding to the reinforcement portion,
and the first recess is recessed from the second surface
in a direction from the second surface to the first
surface.

3. The battery cell according to claim 2, wherein the first
recess partially extends beyond the first surface in the
direction from the second surface to the first surface.

4. The battery cell according to claim 2, wherein the first
surface is an inner surface of the first body portion facing the
electrode assembly, and the second surface is an outer
surface of the first body portion facing away from the
electrode assembly.

5. The battery cell according to claim 2, wherein the
second surface is an inner surface of the first body portion
facing the electrode assembly, and the first surface is an
outer surface of the first body portion facing away from the
electrode assembly.

6. The battery cell according to claim 1, wherein the first
protrusion comprises an end wall and a peripheral wall;

the end wall is further away from the electrode assembly

than the first body portion in the thickness direction of
the end cap; and

the peripheral wall surrounds an edge of the end wall and

is connected to the first body portion, and the peripheral
wall and the end wall together define the first accom-
modating space.

7. The battery cell according to claim 6, wherein the first
body portion has a thickness greater than that of the end
wall; and/or, the first body portion has a thickness greater
than that of the peripheral wall.

8. The battery cell according to claim 6, further compris-
ing an electrode terminal, the electrode terminal being
configured to be electrically connected to the tab and being
arranged on the end wall.

9. The battery cell according to claim 1, wherein the first
body portion comprises two first edge portions and two
second edge portions, the two first edge portions being
respectively located on two sides of the first protrusion in a
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length direction of the end cap, the two second edge portions
being respectively located on two sides of the first protrusion
in a width direction of the end cap, and the first edge portion
having a dimension in the length direction larger than the
dimension of the second edge portion in the width direction;
and

wherein at least one of the first edge portions is provided

with the reinforcement portion.

10. The battery cell according to claim 9, wherein each of
the two first edge portions is provided with the reinforce-
ment portion.

11. The battery cell according to claim 9, wherein the
reinforcement portion extends in the width direction.

12. The battery cell according to claim 1, further com-
prising an insulator, the insulator being located on the side
of the electrode assembly facing the end cap for insulating
the end cap from the electrode assembly.

13. The battery cell according to claim 12, wherein in the
thickness direction of the end cap, a second recess is
provided on the side of the insulator facing the first body
portion at a position corresponding to the reinforcement
portion.

14. The battery cell according to claim 13, wherein the
insulator comprises a second body portion and a second
protrusion;

the second body portion surrounds an edge of the second

protrusion, in the thickness direction of the end cap, the
second body portion is located on the side of the first
body portion facing the electrode assembly, and the
second protrusion protrudes relative to the second body
portion in the direction away from the electrode assem-
bly, the second protrusion is at least partially accom-
modated in the first accommodating space, and a sec-
ond accommodating space is formed inside the second
protrusion and is configured to accommodate at least a
part of the tab; and

the second recess is arranged on the second body portion,

the second body portion has a third surface facing the
first body portion in the thickness direction of the end
cap, and the second recess is recessed from the third
surface toward the electrode assembly.

15. A battery, comprising:

a battery cell according to claim 1; and

a case configured to accommodate the battery cell.

16. A power consuming apparatus, comprising a battery
according to claim 15.

17. A method for manufacturing a battery cell, the method
comprising the steps of:

providing a housing provided with an opening;

providing an electrode assembly provided with a tab;

providing an end cap;

accommodating the electrode assembly in the housing;

and

covering the opening with the end cap,

wherein the end cap comprises a first body portion and a

first protrusion, the first body portion surrounds an edge
of the first protrusion and is configured to be connected
to the housing, the first protrusion protrudes relative to
the first body portion in a direction away from the
electrode assembly in a thickness direction of the end
cap, a first accommodating space is formed inside the
first protrusion and is configured to accommodate at
least a part of the tab, and the first body portion is
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provided with a reinforcement portion, the reinforce-
ment portion being configured to enhance the stiffness
of the first body portion.

18. An apparatus for manufacturing a battery cell, com-

prising:

a first provision device configured to provide a housing
provided with an opening;

a second provision device configured to provide an elec-
trode assembly provided with a tab;

a third provision device configured to provide an end cap;
and

an assembly device configured to accommodate the elec-
trode assembly in the housing, and further configured
to cover the opening with the end cap,

wherein the end cap comprises a first body portion and a
first protrusion, the first body portion surrounds an edge
of'the first protrusion and is configured to be connected
to the housing, the first protrusion protrudes relative to
the first body portion in a direction away from the
electrode assembly in a thickness direction of the end
cap, a first accommodating space is formed inside the
first protrusion and is configured to accommodate at
least a part of the tab, and the first body portion is
provided with a reinforcement portion, the reinforce-
ment portion being configured to enhance the stiffness
of the first body portion.
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